Objectives. The US Department of Education requires schools to choose substance abuse and violence prevention programs that meet standards of effectiveness. The Substance Abuse and Mental Health Services Agency certifies "model" programs that meet this standard. We compared findings from a large, multisite effectiveness trial of 1 model program to its efficacy trial findings, upon which the certification was based.
Methods. 1370 high-risk youths were randomized to experimental or control groups across 9 high schools in 2 large urban school districts. We used intent-to-treat and on-treatment approaches to examine baseline equivalence, attrition, and group differences in outcomes at the end of the program and at a 6-month follow-up.
Results. Positive efficacy trial findings were not replicated in the effectiveness trial. All main effects were either null or worse for the experimental than for the control group.
Conclusions. These findings suggest that small efficacy trials conducted by developers provide insufficient evidence of effectiveness. Federal agencies and public health scientists must work together to raise the standards of evidence and ensure that data from new trials are incorporated into ongoing assessments of program effects. which implementation is allowed to vary naturally or by planned comparison. 2 We conducted a treatment effectiveness trial. The trial evaluated Reconnecting Youth, an "indicated" drug abuse prevention program. Unlike universal programs that target all youths, indicated prevention programs target individuals who have already started exhibiting problem behaviors. 4, 5 Reconnecting Youth consists of a 1-semester class, taken for academic credit, with the objective of improving academic achievement (i.e., grade point average [GPA] and attendance), preventing or reducing illegal drug use, and improving mood management (depression, anger, and anxiety). Developers reported a number of significant positive findings from the Reconnecting Youth efficacy trial. 6 Compared with the control group, the experimental group showed decreased drug control problems and consequences; decreased hard drug use; increased GPA; increased self-esteem; increased school bonding; and de- 7 and as a "research-based drug abuse prevention program" by the National Institute on Drug Abuse. 8 Such designations are critical to the successful diffusion of prevention intervention programs, because federal education policy requires school districts that receive Safe and Drug-Free School funds to select programs on the basis of research evidence of program effectiveness. 9 Our study is rare; few prevention programs have been tested beyond the small efficacy trials conducted by program developSubstance abuse prevention research has made considerable strides during the past 40 years. Prevention investigators now implement rigorous epidemiologically based designs and theoretically informed interventions to test whether decreasing hypothesized risk factors and increasing protective factors will result in lower adolescent substance use.
1 Prevention science has attempted to follow a logical progression in program testing, including hypothesis development, pilot studies, efficacy trials, effectiveness trials, and dissemination studies. This process was advocated in a seminal article by Flay 2 describing the phases of research in the development of health promotion programs. Flay's article helped to establish prevention research and enhance acceptability among other disciplines, but some have argued that it also had an unanticipated negative effect-the proliferation of many small-scale efficacy studies of unknown generalizability, which were only rarely followed by effectiveness trials. 3 Efficacy trials are a test of whether an intervention does more good than harm when delivered under optimal conditions. 2 Program implementers are usually highly trained professionals, and the conditions are closely monitored to ensure that targeted participants receive a maximal dose of the intervention. Effectiveness trials, on the other hand, test whether an intervention does more good than harm under real-world conditions. For example, in school-based effectiveness trials, regular school personnel are recruited as implementers. Implementation variation is expected, and measuring the amount and quality of intervention delivered is an essential component in the analysis of impact. 1 When the effectiveness of Reconnecting Youth was tested, 2 important differences may have affected comparisons with the original efficacy trial. First, the original Reconnecting Youth trial was not a true randomized control trial. Although students meeting highrisk criteria were randomly selected for participation and randomly assigned to experimental and control conditions, assignment was accomplished before invitation, resulting in a differential refusal rate. Refusals were higher among the experimental group than among the control group, and nonequivalence in outcome variables was found at baseline, with the experimental group showing lower GPA, higher truancy, and higher drug use. 6 The key advantage of the randomized control design is that random allocation of participants increases the likelihood that unknown factors are equally distributed among the experimental and control groups, reducing the potential for bias. Meta-analyses, 10, 11 however, have found that random assignment alone has a negligible impact on effect sizes when compared with studies with well-matched comparison groups. Second, the efficacy trial analyses had a total sample size of 259 youths from 4 high schools in 1 school district. Our study included 1370 youths from 9 high schools in 2 demographically different school districts. The larger sample size and replication by independent evaluators implies the likelihood of smaller effect sizes, approximating what might be experienced by end users who attempt to implement with fidelity.
An important consideration in evaluating evidence from a randomized control trial is the analysis. The intent-to-treat approach is believed to provide the most reliable and unbiased evidence about effectiveness.
12,13
This approach compares all randomly assigned experimental subjects to control subjects, regardless of whether they actually met the eligibility requirements, actually received the treatment, experienced crossover to some other treatment, or in some other way deviated from the research protocol. Thus, the analysis is based on the treatment that they were intended to receive. Generally, it is assumed that the intent-to-treat approach is the most internally valid measure of the true treatment effect because it preserves the baseline equivalence in the study and minimizes the likelihood of type 1 error.
14 It is also more externally valid, because the level of adherence in the trial is similar to that which can be expected in the community. 15 Although the intent-to-treat approach provides unbiased comparisons, in order to avoid dilution of the treatment effect, studies often include analyses that take into account the amount of treatment respondents actually received. This is known as the actual treatment approach, on-treatment approach, or explanatory approach. Explanatory analyses may yield relevant information and useful clarifications in the evaluation of treatment but also have the potential to introduce serious bias. Bias arises from the evidence that participants who adhere to treatment tend to do better than those who do not adhere. Excluding nonadherent participants from the analysis leaves those who may be more likely to have a better outcome and destroys the unbiased comparison afforded by randomization. 16 We report both types of analyses and compared findings to those in the Reconnecting Youth efficacy trial. This large, independent replication of a model indicated prevention program represents an important contribution to knowledge about intervention effects for high-risk adolescents.
METHODS Participants
Participants in the study were 9th-to 11th-grade students recruited from 9 high schools in 2 large urban school districts in the United States. One school district was located in a large city in the Southwest (site A) and the other in a large metropolis on the Pacific coast (site B). Four schools in site A and 5 schools in site B participated in this study. About 49% of the participants were male. In site A, 87% of the participants were Hispanic, 9% were Black, 4% were White, and 4% were American Indian or other race. The vast majority (90%) qualified for the federal free or reduced-price lunch program. In site B, 40% were Asian/Pacific Islander, 21% were Hispanic, 15% were Black, 10% were White, and 12% were American Indian or other race. Sixty-one percent of site B students qualified for free or reduced-price lunches. Study participants were randomly selected from each school's pool of students identified as being at high risk for school dropout. Criteria for high-risk status included being in the top 25% for truancy and bottom 50% for GPA, or being referred for participation by a school teacher or counselor. Students assented to participate in the study with signed parental consent. Participants who completed the study's questionnaire at the study's baseline were randomly assigned to 1 of 2 conditions: the experimental group, consisting of high-risk students who were assigned to take the Reconnecting Youth class, or the control group, consisting of high-risk students not assigned to take the class. A total of 1370 high-risk students participated in the Reconnecting Youth study for 2002-2004, with 695 students assigned to the experimental group and 675 students assigned to the control group across the 2 sites.
Intervention
Reconnecting Youth classes were conducted at each participating school. Classes were offered during regular school hours for elective credit as a half-year course. The curriculum included 55 core lessons and 24 booster lessons focusing on 4 main themes: self-esteem, decisionmaking, personal control, and interpersonal communication. Students  RESEARCH AND PRACTICE  monitored their school attendance, academic achievement, drug use, and moods, and set personal goals in each of these areas. Students practiced skills related to the 4 main themes and their goals and also practiced giving and receiving positive social support. The targeted student/teacher ratio for the Recon- 
Measures
The High School Questionnaire (HSQ) is an instrument developed by Eggert et al. 6, 17 to evaluate Reconnecting Youth. The HSQ was administered at 3 time points: at student invitation (time 1), at the end of the next semester (time 2), and at the end of the following semester (time 3). HSQ multi-item scales have demonstrated acceptable reliability and validity in both the efficacy trial 6 and the present effectiveness trial. 18 For our study, the questionnaire was adapted to an audio computer-assisted interview format. Students who left school or moved away from their school districts were sent a paper version of the survey at follow-up. A total of 25 outcome and mediator variables were examined. Academic performance variables of GPA and truancy were obtained from school records; all other variables were self-reported, including (1) substance use outcomes including past 30-day alcohol use, marijuana use, and cigarette smoking; and composite indexes of other drug use, adverse drug consequences, drug control problems, and drug use progression; (2) emotional states including hopelessness, stress, anxiety, anger, self-esteem, depression, and perceived acceptability of suicide; (3) behavior indicators including delinquent behaviors, prosocial weekend activities, and partying; and (4) posited mediators such as school connectedness, conventional peer bonding, high-risk peer bonding, personal coping strategies, personal control, and perceived family support. In addition, demographic variables assessing age, gender, and grade (9th to 11th) were also included.
Statistical Analyses
Preliminary analyses were conducted to examine attrition rates by group and site at each time point. We also examined whether dropouts at the follow-up time point differed significantly between groups (experimental vs control group; on-treatment vs control group), on either outcome measures or demographic characteristics from study adherers.
Substantive data analyses were conducted in 3 phases: (1) group equivalence; (2) group differences at time 2; and (3) group differences at time 3. Analyses were conducted with both the intent-to treat approach and the on-treatment approach. Group equivalence was evaluated using time 1 demographic and outcome variables. Significance tests were conducted using t tests for the continuous variables and χ 2 tests for the categorical variables. Relations were considered significant at P < .05. Outcome changes before and after the intervention were then compared between all experimental and control students (intent-to-treat approach), and then just the students who attended 50% or more of the Reconnecting Youth class and control students (on-treatment approach). Analysis of covariance (ANCOVA) was used (with SAS PROC GLM [SAS Institute, Cary, NC]) to evaluate program effect with control for the outcome value at time 1, as well as for gender and grade. These models estimated the effects of intervention (experimental vs control group; on-treatment vs control group), and interaction between intervention and school. Immediate postprogram effects were assessed by comparing time 2 data across groups, and 6-month follow-up effects by comparing time 3 data across groups. An important consideration for these analyses was that students were nested within schools, producing a probable violation of the assumption that the residuals of the ANCOVA model were independent (e.g., a common school "culture" would lead the residuals of students from the same school to be correlated). One approach to addressing this lack of independence would be to use a multilevel model. Multilevel models assume that the upper-level units are sampled from a population and use this sample to estimate the characteristics of that population. In this case, however, schools were not sampled randomly from a population but were chosen explicitly, making this a fixed factor in the study design. Moreover, the number of upper-level units (schools) was too few (9) to make multilevel modeling feasible. 19 As such, we controlled for differences across schools by including "school" as a fixed factor in the ANCOVA models (a strategy sometimes referred to as the fixed-effects approach to analyzing multilevel data). By conditioning on school membership, the residuals of the ANCOVA models could reasonably be assumed to be independent. Because schools were nested within sites, contrast codes for the school factor were used to test differences in program effects across the 2 sites.
RESULTS

Attrition
A total of 1220 students completed the HSQ at time 2 and 1178 completed at time 3, yielding an overall attrition rate of 10.9% and 14.0%, respectively (Table 1) . Attrition rates by group (experimental and control) were not significant (P > .05) at time 2 or time 3. Likewise, no differences in attrition by site were found. For the on-treatment approach, attrition was lower in the on-treatment group versus control at time 2 ( χ 2 = 6.91, P = .01), and at time 3 (χ 2 = 3.99, P = .05); site differences
were not significant at either time point. Compared with those who remained in the study, dropouts were more likely to be male and riskier by indicators such as lower GPA and school attendance; higher depression; and higher cigarette and marijuana use. However, no significant differences were found when we compared dropouts from the experimental and control groups at either time point.
Reconnecting Youth Class Attendance: On-Treatment Group
Across both sites, 47% of students assigned to the experimental group attended at least 50% of Reconnecting Youth classes. The main reasons for experimental protocol noncompliance were a move from the school, class schedule conflicts, or counselor refusal to place the student in an elective class because the student was behind in core credits. Another 6% (n = 43) enrolled in the class but attendance was less than 50%. Note. Predictors = group and school × group; covariates = baseline score, grade, and gender. a n = 608 in the experimental group and n = 612 in the control group. b n = 597 in the experimental group and n = 581 in the control group. *P ≤ .05; **P ≤ .01 Note. Predictors = group and school × group; covariates = baseline score, grade, and gender. a n = 312 in the on-treatment group and n = 612 in the control group. b n = 296 in the on-treatment group and n = 581 in the control group. *P ≤ .05; **P ≤ .01
Baseline Equivalence
We examined the baseline equivalence between the experimental and the control group and between the on-treatment and the control group on demographic and outcome variables. Attendance (84% vs 86%, P = .01) was lower and smoking (0.67 vs 0.49, P = .02) was higher in the experimental group than in the control group. Students in the on-treatment group had lower personal control than those in the control group (1.91 vs 2.01, P = .02) and were younger (14.99 vs 15.21, P = .00). Table 2 reports the results from the intentto-treat analyses. The table presents the adjusted time 2 means for the experimental and control groups, with control for time 1 values and other covariates. Only significant effects are reported. Immediately after the intervention, no main program effects were found, and only 1 variable (progression of drug use) showed a school-by-group interaction effect. That is, small positive effects were found in 4 schools, whereas small negative effects were found in 5 schools. At the 6-month follow-up, 3 negative main program effects were found (conventional peer bonding, high-risk peer bonding, and prosocial weekend activities). Table 3 reports significant adjusted mean differences from the on-treatment analyses.
Reconnecting Youth Program Effects
Immediately after the intervention, 1 negative main program effect was found (anger). Two school-by-group interaction effects were found (perceived family support and smoking). For perceived family support, 3 schools showed positive program effects and 6 schools showed negative effects. For smoking, 5 schools showed positive effects, and 4 schools showed negative effects. At 6-month followup, negative main program effects were found on high-risk peer bonding and prosocial weekend activities. One school-by-group interaction effect was found (school connectedness). Four schools showed positive effects and 5 schools showed negative effects.
Using contrast codes for the school effect, we tested whether the program effects differed by site. With the intent-to-treat approach, we found 2 significant site-by-group interaction effects, on progression of drug use (F = 4.65, P = .03) and smoking (F = 5.29, P = .02) immediately after the intervention;
 RESEARCH AND PRACTICE  we found no significant interaction effects at 6-month follow-up. With the on-treatment approach, we found 1 significant site-bygroup interaction on direct coping strategies (F = 4.71, P = .03) immediately after the intervention, and on hard drug use (F = 3.90, P = .05) 6 months after the intervention. In all cases, site A had more schools with positive program effects than site B.
DISCUSSION
Findings from the Reconnecting Youth treatment effectiveness trial failed to replicate positive findings from the efficacy trial. Immediately after the intervention, intent-to-treat analyses showed no significant main effects, but 1 school-by-group interaction effect. Moreover, Reconnecting Youth failed to meet the requirement to do more good than harm. By the second follow-up period, the experimental group had worse outcomes than the control group on conventional peer bonding, high-risk peer bonding, and prosocial weekend activities.
The effectiveness trial also uncovered a number of difficulties with implementing a semester-long course for high-school youths at risk for dropout. First, school guidance counselors hesitated-and sometimes refused-to enroll such youths in an elective course because of their need to fulfill core credit courses or obtain academic remediation. High-risk youths tend to be very mobile, changing schools, dropping out for periods, or attending alternative schools. Thus, despite strenuous efforts by research and school staff, less than half the students assigned to the experimental group were actually exposed to a substantial portion of the intervention.
Given the low compliance with the intervention, on-treatment analyses were conducted to examine if there were any additional positive effects among students who actually attended the class. Instead, immediate posttreatment analyses showed worse anger outcomes for intervention students than for control students. There were no other main effects, but significant differences by school in perceived family support and smoking. At the 6-month follow-up, the experimental group had worse outcomes than the control group on high-risk peer bonding and prosocial weekend activities. In no case was the experimental group better off than the control group, and school differences appeared only for school connectedness.
There are 2 important implications of these findings. First, study findings suggest that efficacy trials conducted in 1 location by developers do not provide adequate evidence for widespread dissemination or designation as "model" programs. Because our study was a treatment effectiveness trial, the program was implemented with greater fidelity than can be expected under normal conditions, 18 and yet positive outcomes could not be replicated. According to the SAMHSA Web site, "Effective programs are well-implemented, wellevaluated programs, meaning they have been reviewed by the National Registry of Effective Programs (NREP) according to rigorous standards of research." 20 Model programs meet the further requirement of having high-quality materials and training available. Over 100 programs meet the criteria for effective programs, and about 60 of these are considered model programs. Reconnecting Youth was listed as a model program. Second, negative outcomes may be related to iatrogenic effects of grouping high-risk youths. 21 It is particularly troubling to see increases in high-risk peer bonding and decreases in conventional peer bonding and prosocial weekend activities (such as doing homework, club or church activities, and family activities), because these are the posited mediators of prosocial behavioral change. There are a number of limitations to this report. First, we used audio computer-assisted interviews instead of the original paper and pencil HSQ, and the survey was shortened in consultation with the developers. How this affected the comparison with efficacy trial results is unknown, but there are several advantages to the audio computer-assisted interview format. For example, the survey is read to respondents through headphones (a help to challenged readers), and there is less missing data. 18, 22 Second, because we tested the program in 2 large, diverse, urban settings, findings may not be generalizeable to other types of settings. Given the school and site differences, it is possible that specific outcomes may be related to region or population.
It is important to note that the Reconnecting Youth program was developed more than 10 years ago. New federal No Child Left Behind legislation has placed increasing pressures on schools to focus on core academic competencies and also requires schools to choose effective programs for Safe and Drug-Free Schools (Title IV) funding. Schools are thus left with increasingly difficult strategic decisions, particularly in high schools. For example, should at-risk students attend a public health prevention program that addresses their substance use? Or should they take a remedial math or science class? Federal agencies, such as SAMHSA, provide a real service by examining the evidence of effectiveness and certifying prevention programs to inform decisionmakers. But our findings indicate that more needs to be done to provide accurate and useful information. To their credit, SAMHSA has recently made efforts toward such needed change. 23 In conclusion, our findings suggest that small efficacy trials are not sufficient evidence for certifying that a program is ready for dissemination. Although public health advocates argue that schools should address health problems as a necessary prerequisite to learning, credible evidence of effectiveness (without harm) are needed. Federal agencies and public health scientists must work together to raise the standards of evidence and ensure that data from new trials are incorporated into ongoing assessments of program effects. 
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